[Mechanism of the decrease in free plasma calcium produced by the administration of inorganic phosphates].
The preceding paper (published in the issue) demonstrated that the administration of sodium phosphates exerted a marked antiarrhythmic effect on several models of digitalis intoxication; this action being due to a decrease in the free calcium fraction. THe purpose of the present paper is to analyze the effects that several concentrations of phosphates have on the different calcium fractions and determine the fate of the ions that are disappearing from the calcium pool. This study was done using two models of digitalis intoxication, one in the intact dog and the other in the heart-lung preparation and two protocols in which the experiments were carried out using blood in vitro. The results show: 1) the administration of phosphates into the intact dog produces a small decrease in the total calcium content of plasma and blood. 2) the increase in phosphate concentration runs parallel to an important decrease in free calcium. 3) In the heart-lung preparation, phosphate administration markedly decreases free calcium but does not lower total calcium in plasma or blood. 4) An increase in phosphate concentration of plasma in in vitro conditions does not alter total calcium and decreases free calcium in a linear relationship with the levels of phosphates. 5) A fraction of the phosphates added to the plasma and the ions that are disappearing from the free calcium pool are binding to a plasmatic macromolecule (most probably a protein) which prevents them from precipitating.